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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide metallic paste having high adhesion with a board, capable of being 
baked at low temperature, and not generating corrosive exhaust gas when being baked. 
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ether, concretely an epoxy ring derivative or an oxetane ring derivative. 
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Ko^jg'^-x ho 

-3- (2-x^;I/'N:^>';l/^:^^i/>Cf-;l/) 3l-:^^-t;5f 

V. 3-x^;P-3- (t KD^^v/p^^yV) 10 

3-x^;l/-3- C (7x/+>') p<f-;P] 
^jy. 3-xf-;U-3- ('N+v^^l/^t+i^^^;!/) 
■t^y. 1 .4-trx [ (1 -x^;l/-3-:^^-t:5f:^ 

^h+->] '^y-tfy, 1 ,4 -ex ( (3-x^;l/ 
-3-:t^-tit-/i'?t-h^'» ^^;b3 -<>-«fy. 3- 
x^;b-3- (.:^=^-t^-)l?^¥-M x-r;k Sfc 

2lBiK©^S-^-Xh„ 

[W*314] HutBx.1?4^>/^K#<*5!)^ 1. 2-X4? 

3-^'DD:fD/^>, 1, 2-X4?^'>'i/i7D'N • 20 

I, 2-x.t°4=-vv^n^>^?y. 1, 2-x 
1 , 2 -v^i^/l/v-^'D^y^iy. 1, 2-x 
^-^yf^y. 1. 2-x.+;^v-2-^^;l/7''a/^ 

V. 2. 3-X.i?:<^->- 1 -yD/V-;k 2, 3-X 

:f°^yya\dirym. 2. ■ 3-x;J-;4^^>Xi7 7U>. 
9, 1 0-X-t°^i/Xf 7'J 9. lO-X.I^+v' 

:ti/i''f^ym. 12, 1 3-x>i?it^->^Pi'>i?. tr 

F, Src(±7U v^;U->*X;J?4^i/;<j;l/.1<VKT*feSii5t? 

m 2 laeo^M'^-x h » 30 
im^m 5 ] Bf[fBjii«»s 3 S5~ 1 5 micm-r^^m 

if. Ti, Zr. V, Nb. Ta, Cr. Mo, Mn. 
Fe, Ru. Co, Rh. Ni, Pd, Pt. Cu. A 
g. A u, Z n. C d, I n. T U S n, P b, S 

b , B i X'&^m^m 1 ~4 oi/^-rn*^ 1 mtimn^m 
•y^a-\di^vy:^)vt^ym^mm. ^m^mm. w 

a ^^SJS, $ /c ■> ^' D 7°D f:?!- 
#li®T-fe ^SM*:^ 1 ~ 5 Ol^-rn*^ 1 ^IB«i©^M^ 40 

-Xho 

[»5t^^ 7 ] isjitii 1 ~ 6 <Di,^-rnA^ 1 «fa«©^M 
[000 1] 

'l4K@n/-c^JS'^-X h JcBS-^5o 
[0002] 50 



14, i';t>'14, it6l!l4, jfcttt, Sfelifecfclf 

t^1imii^ib^1i\ -melt. ^M^rgPS&O-gp, i:< 

mx'ih^o 

[0 0 0 3] fct^tf-tr7 5'vi7^©Sffi±{i:, ^gCD 
^®:{cJ;t;j|^fi!cLT, «?M3f4. 

(DSffijflu, Ti-7--<y-^\ mm. 'mm. m:. sb* 
[0004] m^±.ic^wm^mm^vt^<r>m^t u 

•y^m. (2) iS^^^^iJffl-r^X/VyiJfa^ajtiaeg 

(pvDS) . (3) isutm.mii7s^imtt 

^{t^mmmm (.cvom . {4) ^m^y^^mm 

[0 0 0 5] (1) (D?3tett, ^, 7;U5-^A 

li. mm^^m-t^^mmommmR^-^rixis'j. ^ 

{Ct4jiLTt^*t/>o (2) , (3) C0:^mii. S^tcW 

Xh*^ii<*:5i:l^3Rge«r, SfcCVD&ti, Stgg 

( 4 ) CDJPK-^-X h j£ 14, ( 1 ) ~ ( 3 ) (oyimcit 
-xh^gffi±{ca*.jifiSt-r§/-cttT'iijiT-t-5o 

mtmic!S.mx'tz<ox\ ^m^tim<^mx&^ti,^ 

[0 0 0 6] L/)^L:^A^?.. )1M^-Xh)il4, :SfflcO 
T'^S^-XhJ&f^fflLTt^So il©/c«6, «S{C^# 

feo/co ^-0^46, m'?mnx'^m^nx^'^m-'^y 

v'^A&^^^'^-XKD^^tcii, -<-Xh?:^t(JL 
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[0 0 0 7] ^CT', '^-Xh(7)<^fi2SS^J;DffiiSfc 
hffi(0Ptgii^g?^-r5fc«>fc. !t#F^^3- 1 8 4 8 9 0 

i^-*^Mf»M^t#5^ii^^ (MO) mm^^stiax 
[0 0 0 8] uo'mt. mm^-7.vm 

[0 0 0 9] ^Ct?\ MOffi^5kS-r?.fci6. 
0-7 2 6 7 a^i^^tC. ^ST'Hi*©. gffi*^®© 30 

^fc. C©ft^T*tt. ^m^-7.h^. 9 0^-5 5 0 
°C. L < « 1 1 0~ 3 5 0 °C<Ofg?gT'^)S-ti. C t 

iit^r^m, fe J; If «E^^{c N 0 X tm^t ^cticj: 

[00 10] 

rif£BS<o«f/fxoF.gii*^fei.o ^-cT'. *feira{±. s« 



[0 0 1 1 ] 

fc. i&ummc^^^xi,. mm±ic^^rs^mm^fm 

/Co 

[0 0 12] -r^t)^. *fgw±. w&xmwx&^. 

[0 0 1 3] t<{C. :t+-fe^'ylSpjSi*$ft{±X>-j^:^ 

^M-^-X ht±. Stgt^fliLT 1 5 0-5 5 or. J(? 
$L<«2 00~300°CC0{£fiT^fi)cLTt. g&Stt 

[00 14] 

2.. :^-;/'>-;k /^^v'-^A. a^. 

^KS-i^A. ■^yi/'^u ^u-^A. XX is. 7V9^ 

^•x ifxvx^A<-g-$n§o ' 
[0 0 15] ^ds^s^b^if^ittt. tztxi^mmm^m 

[0 0 16] S/c. ««i?^)Sil<DmWJtLTl±. * 

X. *7'u;i/K7>^ty, ±iy°V)vmm. t)7°^))vm 

'•1^ y fi ^. -> a 'N^-y- y *;l/>-}? VK/ ^7 A l¥0 

m^yi^'^L. «XX". ^St7yf-^:V. :1^^Jg. ^ 
Bf;l'T^'i;AI?cD4^iE^JSlg. B^g5/^-7i-"'>A. fftKn 
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^P;g2 0 0 2- 1 17 7 2 0 



j^. mmti]^^^!.. mm^v^i.. mm^T.-^:^. m 

i/'-^A. ;?77'U;I/i?a^. ;^7'U;l/^;l/'r-»>A. S-i^ 

^\ t<ic. mm\t. fitatt. ^mm^. mm^. 

BgjUS. ^^14. jiTttt. «fe14. ^ISTtrRtt^ 
[0 0 18] *^0^tcf£ffl-r^c<h?b^Tt^^4^-t!^y 

-9 ^?t^14>&^x*r. 3-x^;b-3- (2-x^;l'-\4^>' 
yb:^:^^^^^^;!/) ic^'t^y. 3-xf-;U-3- (t:F 
n:^^^/^^;^) sT^^-fe^X 3-x^;l/-3- ( (7x 
^r^^-t^y. 3-x^;l/-3- 
;d-4^-{r^y. 1,4-H'X ( (1- 
Xf-;l/-3-:t+'t!:5fx;l/) ^ h:*^v) ^>-t!>. 1 . 

[ (3-x^;l/-3-:t^-fe:5?x;l/^h:^^>/) 
:^^)\^] -^>-{f>. 3-x^;l/-3- (^+-t:^x;l.;?^ 

x-T;k 3, 3-t:'X^Dn><^;l/;t+-t^? 40 

[0 0 19] *%WtC<gfflT^^XxK:^^i/^K49i*(i. 

j§i>t<?:)-efeo. /ci:^tf. 1. 2-x.t^4^>'-3-^' 

DD7"n/^y. 1, 2-x.l^4^s^vi7D-^:^^-9'>, 1, 
2 -x>t°^vvi7D^y:$7y, 1. 2-s.:f^^y~\, 
i-^'J:^^}\yy^ju^y^y^ 1. 2-x>t°:^v7'^ 
y. 1, 2-x.t°+v-2-p<^;i/7^D>'^y. 2, 3- 
x-i?::^^- I -yD/V-;k 2. 3-x.t"*v7'Dtf 

2, 3-X.i?^>'Xi'7U>. 9. 1 o-x.i? 50 
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^y7.T7')ym. 9. 1 0-x.t^+v;4-^7^r;t^> 
12, 1 3-x>i?+>';tU>t' yg?. lfx;l/i/i/n^ 

[0020] ±tsco5^+•fe^fy«il^^^;^rctix3^?4^>/ 

tcti^o *fg0^<O;^4^-tr:$f>'S^'2g{*^fctix>t>^>'^ 

tix.t°+>/mMagf2^^ffir§mi^^L. ^n\c^r>xm 
[002 1] ^ffl^Mft'&WcW-r^^r^^-b^J? VSH?^ 

{*^/ct±x>i-^+i/^i^^»^?DE^tt^i±. Mm^mit^ 

m \ OOgptcWU :t+-t::5?^^^^^{*Sfctix.i->::^^i/ 
^^#{*;&2 0gB~l 0 0gPBa^-r^Ct::6^T*So C 

<ot^. ^i^^m{\:^m}i:^^'t^ymmmw^rzitx. 

[0 0 2 2] *PfgB^t7D:^-+ir^y]^^lgf*^/c:ti:x>t° 

x-x;i/1i^r3sfin"r^c^:^)^T^t^o cn^<Dil 

[0 0 2 3] ±IE7;l/3-;l/i^hLT(i. ^9';i/7;l/3 
-;k x^;b7;l/3~;k e;l/7;l/3-;l.. 
7;l/n-;l/. ^yf';l/7;l/3-;l/^3bW"en. t<lc 
x^;b7;bn-;l/:6^{fiF^ 

[00 2 4] ±g2^hyiRi:LTii. mmm^rcl±y^m 

{^(D^hy^mm-r^ztti^Tt^o 

7-{rh>. x^;l/;?(^;L/>:r hy. 2-^y^/y. 3- 
^y^/y. 3-;^^;i/-2 -y^Jf/ y. 2--\:^^-9-y 
y. 3— ^4^t^yy. p<^;b7^;b^r hy. 3-^^;b 
-2-^y^yy. z-^-f^yy. z-^^^/y^ 

4— ^7'^/y. 7^;b^f-;l/^ hy. x^;l/7'^;l/y 

by. 2. 4-y^^^;i/-3~^y^yy. 2-;^-^^ 
yy. 3-;4-i7^yy. 4-:t^^?/y. 2. 

^;l/-3-^4^+^/y. i/^u^^^jy. ^f-;l/>^i7 
n-\4^+^/y. 7-tf-/l/7-tr hy. 2, Z-^^yJ-^ 

y. 2. 3-^y5?y>''^y. 3, 4 — ^^ti-yy^:^- 
y. 2. 5 -^:*^-*ty>^^-y. yi'n^\::^^'«tyy*^-y. 
7-^^7x7 y^o^^'r h y^fetf ^ c h if^x ^ 
[0 0 2 5] ±IEx-r;b1§I^LTti. BiWffi^^fcti^ 
Sfi^c^^x—f/l/^fSffl-^-^ C i.c. J: D ^f*6^(c 

ii, 4 h + >'-2-r5'yy. 4-xh4^y-2- 

~f'/yy. 4-^ h+i/-2-7'^y y. 2->«h4^y 
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;k xf-uy^"'Un~;l/S/7'nlf;bx~f 
y^*ij3-;l/v^p<^;l/x-f ;k ynn^U^^'^y 
>?x^;l/x-x;k i^JL^i^y^'V 3-;l/^>'^^;l/x- 
r;l/. s?x^U>^^Un-;l/>?xf-;l/X-x;k i^Vn 
b > U a-jUi/ ^ ^;l/x- r ;k v^Vn if ^ 'J 

fef;l/x-'r;k T-b h>':>^x^;l/7-fe^'-;k 2, 2- 
>^^>< h+:^>yn^^y. 7xv-;k h+v'^V-tfV io 

[0 0 2 6] 7JU:J-)\ym. ^ h >MSfct±x-x;l/^ 
co^tofiJ^ti. Sffi^Sft^tl 1 ^;b^C»LT 0 . 1 - 

[0 0 2 7] s/c. ^M-^-xhtc^tn^^^a^Mft 

[0 0 2 8] ccoi6^tc:}ij!ia-r^*^^<i:LTti. TIB 
(A) 

R'- (C00R2) n : (A) 

T t J: i^^^is 1-20 (om^mitimt l < ti^^^ 

3-2 0<Offl«l^ft:7j<mTfcD. ntil-3T'fe^ (fi 

R" /)VJ<^Il^cO<b^nti 1 T'fe^) ) Tg^^i) 

[0 0 2 9] Mt^mmmm^rci±^^m<o^y^rzit 

tiy^VjVf^. z-s.'^ji^^V-yf^. v^n^^+fy 
yi^o^:^^y'a\£yi-ym. v^n^4^lt>Stfe 
/i-ym. Vydm. ^^Jl^^ym. a-fyym, t:K 
u^yi^/'^vym. tv^uvj!^. yjv^)vm. yVMy so 



8 

®. x^;l/7^^;l/if. ^m#K. 7xx;l/BgE. 7xx 
cn^<7)W<i^ti. ^*i^P{l:^1%i^;UC)i*tT0. 

[0 0 3 0] ht±. ^-X hcoffjg 

J^^O ^ y ^ /c ^ fffi7 ;l/ 3 - ;V ;^»-r ^ C ^ 

<ffi7;l/:a-;U^LTti. TtE-flS^ (B] 
R3- (OH) n : CB) 

(S*. RHi. gj^^nTl/>T^J;i/^K^S(l-2 0 
to8g^^l^fi:7K«^/cti]K«S[3-2 ^<owm\\Limx 

Sj^co^/ S tz \t^mr -;l/;&ffiffl-r set iS^U-^ 

[0 0 3 1] (B] T^t)$nSBiflSjKX^« 

(0^/t/c:ti^fB7;l/3~;l/tLTt±. 1^n-;k 

;k x^;l/7;b3— 7'd tf;l/7;l/:3-;l/, 7*^ 
;l/7;U3— ;k ^+y;l/7;l/3— ;k x^;1/^4">';L/7 
;l/n-;k ■r>^;l/7;l/n-;l/. ^y>?;U7;l/3-;l/. t 
Hn^y^y>^;l/7;V3— 7ix;i/x^;l/7;l/:3— 

7xx;b7^ntf;l/7;I/n~;U, y^bKu+v^y-tf 
y. yi7D"^4^y;l/7;l/n— ;k s.=}-)\/\/^u^^-y)\/ 
7;l/:3— T'f-yl/v ^ D^4^y;l/7;br:i— ^ 
y^yyVl/7;b3— ;k t:°^nx;l/7;l/n— x^^u 
y^ Ur3-;k uy^' i. 2-yi^y 

>^;t-;k 2, 2-y';<f-;U- 1 , 3 ~7'D/^yi;^:^- 

[0 0 3 2] s/c. [B] xwo-^w^mmim 

/cti5f#jRO^y$/c:(i^«7;l/n-;l/tW«»i:cOX 

^f-;k Fn4^y$B#i^xf-;k 2-x^;b^4^^t 
y^x^yl/, ft^x^yU, t: FD4^v6^^xf-;k U/ 

[B] T^gt)^nsBiSfi]K^/cti^#S^O^/S/cti^ 

So .^(*6^tc(i. xf-Uy^"Un-;l/^/p<f-;Ux-f 
:yx^lxyi7*U3-;l/^:yx^;l/x-r;k FUx 
^ U y n - / 7' n ;l/x - f - 7' d tf b y 
U 3 - ;l/qE y ^ ^;l/x- -r ;l/ . 7 n U y U n - 
yxf-;i/x-- r;k F U7'Dbf uyyi;D-;b^/7*D 
e;l/x— t;1/. >>xf-uy^^Un-;l/. y^7'ntfuy^' 
ijn-;k xf-uy^'U n-yl/^yyf-yi/x-x;!/. 1 

-7h4^y-2-yD/N/-;i/^yj^fe^f^nSo 

[0 0 3 3] ^^iC. ^S-<-Xh(7:)S^14. igS¥14. 
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(NO „-R^- (OH) „ ; CC] 

{±l$fcti2T'feS (flu R'*^0^^»l©i:t, n 
+ rnl± l~4T'fe'3. e?mS(2t(±<0i: n+m{±l 

[00 3 4] -fSi^ [c) •r'gto ?n«->r yfi«is?r 

;K xf-U:/>'7y t KU:/. 7-th>->7/kFU> 
§*'fetf?.nSo C(0>'7ySHg5O7;i/3-;U©Sj!)n 

[0 0 3 5] ±iaL/c-)l8^ (B) , (C) T'StoSn 

fe«<ltA^»^Ll/>o Sfcs c:n?.O^^y$ftli#tt7 

;!/ 3 - ;l/ i: liBSiESS fcl±^#;^<0* / $ fc l± S^*;l/;fE> 

[0 0 3 6] W#^M{t:^!t^i::t+-fe^>^pji 

[0 0 3 7] :^mm^m^-:^hii, mm(r)mm±ic 
Lmmmii^^minx^mmi}mfS.tMo cot 

[0 0 3 8] ^^rasti, 15 0-5 sot:. {lf$L< 

{±2 0 0—3 0 0°CTfe§o CcDiS^ti. ^M'^-X h 

[0 0 3 9] t^ic^ *fgi!f5<D^)s-t-x Mi, ens 
n. &mm. Bmn. uns^^n. mtzammi&n 
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[0 0 4 0] 

mmmi 

^ftl 0 0nilOS[t.7vX3{C. tl-fV/\^fk-y^)l3 
gpjgril^L. 5 0'"CT\ 4^raffl^LT. ^m-y^fl 

^m^-xh^mtco o^fc. c<o-<-xh 1 oaag? 

10 ^X^/U7;U3-;H 0M*g|5T'l&i?Ufco ^LT, c 

->-h{ci!tUiLfco (:(0i:t<DBP»JiH±2 0 0/im. # 

mmwt2 n^x-h-Dk, coenisiiLfcv-h^sHa 

^L. ^<^)mx 1 5 0°CT'jtaEE7VXLfco 3e.tC. 2 

%2 0 0 Oppi«S5;ALftg|g3?HMTT3 0 orST'^ 

SLfc:^. glR#ll^TT'9 OOtST'^rUL, 1 0» 
F4M#tfco C-9UT#/c:;SS*5JO. A iim(D-y 'r)V 

[0 0 4 1] -mmmz 

^fi 1 0 0niicDS)S7'5Xn(c. D-N+tf-v^yl/ii^ 
yggyU-r^r^-^i 1 omftg|3i:7y v^/l/^^'x-i^+v*;!/ 
Jj<+'>b-h 1 OMggp^grii^L. 5 0TCT\ 4^fai8l 
JfLT, ^a;Uf--'>A^W-?-xhi&t#/co o€(c, 
C(D;U-r::i'>A^^'^-X h 1 oafiSiSJC h U p« h+-> 

yDe;i/->7vo. lasgp^^iDL/'co <in*^(os 

<aSA^ffJfi!c?nfc7;b5-^StS±fcX^ 'J-yTOJL, 
M't'-ergJSS 0 0°C(CTJifi)tL/co '#e>n/c:Sm»<DJ:b 
30 gfnti 1x10-5 QaBT'$.-3/co 
[0 0 4 2] Ilffieaj3 

^fil 'J-y^-OSfSy^Xnfc. ;?J7°';;U^II6 8fi 

?1^L. 6 0t;T% 5I^H8K$LT, *«^^*-?-X 
F*f#/c„ o^t, c©®lr'S-<-Xh 1 oMSPtch 
'J ^ F^v'ynlfyUv^vo. I afigp^&iStoLfto C 
n^fflCi«ffi;i^JBfiic5n/c7;V5-f g«±{CX^ y -y 
rat. ^M'^'TfiSSOO'CtT^mLfCo »P.nfc 
fiir[<*<OitfitAti 5x10-' QcnT'fetjfco 
40 [0 0 4 3] 

um.m2i5^x}zx'%fzm.w^<:. 2x1. 

6mm<D7;U5:>-»|g{C|g«l>/-Co <in^<Dfi*iii*«r«*i 

fasOkQ, 5 0 k Dic;Q:SJ;^{cU— tf^JSfU, 
±1;:, x4->^->«Bg^cO;t-/^-n- HSflgi&enBiJL, 

mmommm . s^soko, sokOT-^D, a 

[00 4 4] J|fifie?lj5 
so §ffil 0 0mlOSl£;77Xr]|c. >'i'n'N4^+>->A;U.i-: 



(7) 



t#R32 0 0 2 - 1 1 7 7 2 0 
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a5i:3-x^;l/~ (7x74^ '» ^^;l/;t+Hr ^J^V 1 0 
fiSSP^rg^L. 3 0''CT% 8f^FEgMf$LT. WHQ^ 
^^-^-Xh^}#yco S/c. ^Bl U ^>^-£0jSiS7^ 
;^:/y;l/i?^3 5filgPi:Xf-U>;j-4^'9-^K 

Dkf;Ui/5yo. iSfigg^&jSJtaL. ^n-^'n:^''7XS 

w^-x H ci 3 0 0 °c<Dmm:^^:^mmM^T^mf&Lrco 
n(bnrcmm(D]tmtfiii. fi&^«-^-xhTti2 x i 

0-5 Qcm. ffi#W^-X hTti2. 5x 1 0-6 QcniTfe 
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